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Zuñiga Nuñez 2016). Rodgers et al. (2009, 20) suspect that Nicaragua remained spared from the same level of gang violence despite a large Diaspora in the US because its migrant communities were less exposed to US gang culture and therefore experienced much lower deportation rates from the United States. Hard evidence for such assertions is rare, though. In a cross-country panel, Blake (2014) studies the effect of deportations on crime and finds that deportations are correlated with homicide rates in countries of origin, with some evidence for a causal link, using an instrumental variable. At the country level, systematic statistical evidence is absent. To my knowledge, this paper provides the first econometric support to the hypothesis that today's epidemic violence in Central Americas is rooted in countries' migration history.
The identification strategy exploits important geographic variation on key variables unique to the case of El Salvador. Regarding the dependent variable, the policy experiment of a truce that was brokered between rivaling gangs in prison in 2012 led to a temporary drop in homicide rates that allows separating gang-related killings from other homicides. Regarding the independent variable, subnational variation in destination choices of Salvadoran migrants created different levels of exposure to pre-existing rates of violent crime at destination. In Salvadoran municipalities whose migrant communities were exposed to already large pre-existing rates of violence in their host communities upon arrival, destination country violence contaminated migrants' communities of origin, resulting in higher rates of gang-related violence today. This cross-sectional approach is complemented by panel data analysis at the municipal level for the years 1999 to 2016, that provides evidence on the underlying channel of transmission. Annual inflows of convicts translated into higher homicide rates in those municipalities whose migrant communities were exposed to high pre-existing levels of violent crime at destination. The same 4 effect is not observed for the inflow of non-criminals, providing additional support to the postulated hypothesis. By including municipality fixed effects, the panel data analysis also responds to the concern that migrants from more violent places of origin might have self-selected into more violent destinations in the US. In sum, although the role of local conditions in facilitating the spread of gangs is not denied, this research singles out an exogenous spark that existed in the form of young immigrants' exposure to pre-existing rates of violent crime in the US. Destination violence spilled over to municipalities of origin where gangs flourished after deportees returned to their places of birth and recruited new members from among the local populations and prisons.
The remainder of the paper is organized as follows: The following Chapter II recounts the history of migration and violence in El Salvador and assesses existing qualitative literature on the links between migration and violence at places of origin. Chapter III describes the data and methods applied. Chapter III presents estimation results for the cross-section of up to 255 Salvadoran municipalities. In chapter IV, these results are backed by panel data regressions on annual homicide rates at the municipal level from 1999 to 2015. Chapter V concludes with remarks on the policy implications of these findings and the potentially huge follow-up costs of deportation policies.
II. The Roots of Gang Violence in El Salvador and Central America: Qualitative Evidence
The history of El Salvador provides a unique opportunity for studying the relationship between international migration and home country violence. In 1992, the guerilla and the military government signed a peace accord that ended a decade of civil war that had taken a death toll of 70,000 (Buergenthal 1994) , the displacements of a quarter of the population and a deeply divided country that is still marking El Salvador's political landscape of a two-party system from opposing ends of the political spectrum, representing the former military leaders on the right and the former guerilla on the left.
The armed conflict had initiated a mass exodus in the 1980s, that was further intensified over the Following the IIRIA act in 1996, any "alien" who served a longer-than-a-year sentence became subject to removal from the U.S. after completion of their prison term (Cruz 2013, 5) . As a result, gang-members were directly sent from US jails to El Salvador. Ranking second only after Mexico, El Salvador registered an increasing number of deportations since the early 1990s (see Figure 2 ). Depending on the year, between a third and half of all deportees had some criminal background, mostly young adults that had grown-up and made criminal careers in US urban metropolis. Overall deportation rates increased further in the 2000s, including non-legal residents 6 both with and without prior criminal records. Over the entire 17-year period for which data is available (1997 -2015) , the US deported a total of 244 thousand Salvadorans. Of these, more than 90 thousand -roughly a third -had a criminal background. American countries (Seelke 2011, 9; Cruz 2013) 7 in prison between rivaling gang members in 2012 (Ó. , violence peaked in 2015 with a homicide rate of 109 per 100,000, the highest in the world (World Bank 2017).
Having started as a local phenomenon, MS13 and 18 th street gang acquired a progressively transnational character and spread into neighboring countries and Mexico, posing a major security threat to the region.
[ 
III. Data and Methods
In order to demonstrate that migrants' exposure to pre-existing violent crime at US destinations contaminated migrants' places of origin, this paper relies on both cross-sectional and timevariation in homicide rates at the level of Salvadoran municipalities.
Modelling Cross-Sectional Variation in Gang-Related Violence
The following cross-sectional model is estimated for 255 Salvadoran municipalities j for which data is available 3 :
eq. 1 gangrelated killings 1 = β 4 + β 6 exposure US violence 1 + β ? Xpre92 1 + u 1 3 The regression below uses 255 out of a total of 262 Salvadoran municipalities. Seven municipalities dropped from the regression, either because no data on migrants were reported or because the migration channel could not be identified. Six Salvadoran municipalities have repeated names and could not be clearly assigned in the data.
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In eq.
(1), gangrelated killings refers to an estimate of homicides attributed to gangs, whereas exposure US violence measures the average exposure of each municipality's Diaspora to preexisting crime rates at US destinations. Xpre92 is a vector of pre-treatment control variables measured at the level of Salvadoran municipalities, β are the estimated coefficients and u is the usual error term.
In order to distinguish the phenomenon of gang-related violence from overall homicide rates that may have other causes, the dependent variable proxies gang-related killings in each Salvadoran 
Salvador. Anuarios Estadísticos).
The rationale behind estimating an effect of migrants' exposure to US violence is that gangs in El
Salvador developed when migrant communities settled in urban areas with large pre-existing gang structures and other criminal activities. Once being returned to their places of birth, deportees brought gang practices, habits and criminal skills acquired abroad with them.
In order to create an indicator for Diaspora's exposure to US crime at the level of Salvadoran municipalities, the exposure to crime at destination is weighted by the size of Diasporas in US To mitigate the concern that crime rates at destination could themselves be affected by increasing immigration from Latin America since the 1990s, the earliest available year at the county-level will be used, which is 1981. Regressions below also evaluate the effect of different locations in the US, in particular Los Angeles, Washington D.C. and Long Island (New York). According to the sample on migration corridors, more than half of all emigrants were located in one of these three Metropolitan Areas 12 . With the exception of Long Island, all of them were characterized by intense gang activities in the 1980s and 1990s before Salvadoran emigrants arrived (Hagedorn 2008; Howell 2015; Dunn 2007) . Especially Los Angeles is often considered to be the "gang capital of the world" (Vigil 2010) . (2014) for an application to the creation of instruments using migrants' population exposure to labor market shocks in the US. I am grateful to Jesse Acevedo for sharing the data.
example, emigrants from urban areas may have a preference for urban destinations in the US, that also tend to be characterized by higher levels of violent crime.
Control variables for the cross-sectional model refer to the year 1992 when the first national census was carried out, shortly after the end of the civil war. This ensures that control variables are not themselves affected by gang violence spreading the country from the late 1990s onwards.
The list of control variables includes average household size, population size (logged in the regression), and population density as controls for differences in demographic conditions. A measure on the share of households with at least one member above the age of 15 who does not know how to read or write is included as a measure of levels of human capital. A composite indicator of average housing quality on a scale between 0 and 1 captures differences in poverty levels, where higher values indicate worse housing quality. The indicator on housing quality
gives equal weights to four binary housing measures, following definitions used in Digestyc (2015) . In addition, regression control for the share of households in which children under the age of 15 were working. Two variables are related to levels of migration and remittances: The share of households in a municipality that reported emigrants, and the share of households who reported international remittances from migrants abroad. Levels of historical data on homicides at the municipal level are hard to get. Carcach (2008) made an effort of estimating municipal level homicide rates for earlier decades by evaluating homicides reported in the printing press. Although these estimates might be biased towards urban municipalities due to better press coverage, the data functions as a rough proxy for historical differences in violence across regions in El Salvador, controlling for longer historical trends and patterns. Logged historical homicide rates measure the average number of homicides per 100,000 as reported in the years 1965, 1975 and 1995.
[ The estimation of eq. (1) faces several methodological challenges. First, coefficients could be biased if violence in municipality j is also affected by violence in adjacent territories. Second, the dependent variable of gang-related killings is left-truncated: 45 municipalities either reported no drop in violence or increases in violence during the truce. Third, the estimate of homicide rates is relatively imprecise for small municipalities, with populations as small as several thousand inhabitants in some cases. Indicators on the proxy of gang-related violence should be read with the caveat that this indicator is estimated with a larger error term in small municipalities.
The paper addresses these issues in the following ways. First, regressions include precision weights (inverse variance matrix weights), that give a lower weight to municipalities with small population sizes, taking into account a weaker precision of homicide rates for these observations.
Alternatively, results will be shown for subsets excluding municipalities below a critical population threshold. Second, as an alternative to ordinary least squares regression, the paper applies tobit maximum likelihood estimation in order to correctly model the left-censoring of the dependent variable. Third, in order to address the possibility of spatial correlation, the paper follows common practice in the literature on determinants of crime (e.g. Anselin et al. 2000; Baller et al. 2001 ) and evaluates the inclusion of a spatial lag parameter, that takes into account possible correlation of violence between k municipalities sharing a common border. Then, a binary weighting matrix is applied to the list of neighbors in order to identify spatial lags for each municipality j.
Modelling Time Dynamics
Results from the cross-sectional study are backed by an analysis of time-variation in homicide rates at the municipal level, covering the sixteen-years period ranging from 1999 to 2015 that was marked by an overall increase in homicide rates. Unfortunately, detailed data on deportees Annual inflows of deportations are plausibly an exogenous variable, that should not be affected by regional variation in homicide rates within El Salvador. In addition to municipality fixed effects, the vector X is comprised of two time-varying controls at the level of municipalities.
Population size is included as a measure of demographic factors that could be related to migratory movements, among others. In addition, the annual value added tax generated per capita at the level of municipalities controls for economic conditions. As above, u is the usual error term. Data on per capita value added tax generated at the level of municipality is available from Results in Table 1 are shown for six different specifications. The first column shows effects of migrants' exposure to crime at destination on gang-related killings, without any additional controls. Colum 2 refers to a subset of municipalities with a population of at least 10,000 in 1992, reducing the sample by more than a half. Column 3 introduces department fixed effects and precision weights, addressing the lower reliance of estimates in small populations. Column 4 adds social and demographic controls from the 1992 household census plus a control for historical homicide rates. Column 5 additionally controls for destination characteristics (i.e. housing costs and share of Latin population). Column 6 excludes all municipalities that belong to the capital and largest city San Salvador.
Social and demographic variables in 1992 do not show a clear pattern with respect to the prevalence of gang-related killings today: None of the variables is statistically significant. A moderate negative effect is found for levels of out-migration: Municipalities with a larger relative 20 For technical reasons, the three methodological challenges mentioned above -left truncation, spatial correlation, and imprecise estimates for small municipalities -are addressed separately.
One reason for focusing on the linear regression output with precision weights is that bias resulting from small sample bias turned out to be more relevant compared to truncation and spatial correlation.
15 number of emigrants in 1992 have a lower level of gang-related violence today. This suggests that it is not migration as such that is related to violence. Population size enters with a negative sign, indicating that a larger drop in violence as a result of the truce was measured in small municipalities. Historical rates of violence are negatively correlated with gang-related killings.
Partly, the negative sign should reflect an urban bias in the indicator based on crime reported in the printing press with better coverage of urban areas. With that limitation in mind, available data provides no evidence that historical rates of violence predict current rates of gang-related killings.
The one variable that is strongly statistically significant in all regressions is Diasporas' exposure to violent crime at destination. As expected, an exposure to more crime at destination is associated with larger rates of current gang-related homicides (i.e. a stronger reduction in homicides during the truce). Since the variable on exposure to US violent crime has been normalized, the coefficient indicates the expected level of gang-related violence in the most exposed compared to the least exposed municipality. The effect of migrants' exposure is robust to excluding the smallest municipalities (column 2), the inclusion of pre-treatment municipality controls as well as other destination variables (columns 4 and 5), and the exclusion of the Metropolitan area of San Salvador (column 6). Giving a lower weight to small municipalities (precision weights in columns 3 to 6) increases the effect. [ Table 2 shows results for several additional specifications. Column 1 repeats column 5 from Table 1 provide estimated coefficients for each of the main destinations in the US separately. As expected, the sign for Long Island is negative (the destination with the lowest levels of violent crime in the 1980s) and the coefficient for Los Angeles is positive (the city with the strongest gang activities). However, none is statistically significant. What drives the result seems to be exposure to violent crime rather than the destination as such.
V. Evidence from Panel Data
Several open questions remain from the cross-sectional analysis. For one, while establishing a correlation between migrants' exposure to crime in the US and current gang-related violence, the actual channel of transmission -deportations of convicts -is unobserved. Second, municipalities might self-select into more violent destinations in the US. Unobserved omitted variables may pose a threat to identification, if these explain both the self-selection into US destination and the prevalence of gang-related killings today. For example, migrants from urban municipalities might self-select into urban destination with large crime, but urban municipalities might also be more prone to criminal activities.
In response to these concerns, this section provides additional evidence for the postulated hypotheses. For one, by analyzing time-dynamics of homicide rates over the period 1999 to 2015, homicide rates can be related to annual deportations. Total annual deportations (see Figure 2 ) are calculated as rates per 100 thousand persons in the regression below 21 . Although the inflow of deportees towards specific municipalities is unknown, the interaction of aggregate deportations from the US to El Salvador with the exposure to US violent crime provides time-variation at the level of municipalities. As mentioned above, the inflow of convicts is expected to affect homicide rates primarily in municipalities with high exposure to US crime. Second, the inclusion of municipality fixed effects permits to control for all time-invariant variables that could be related to self-selection into migrants' destination. Table 3 shows results from linear panel regressions with municipality and year fixed effects for seven specifications. The baseline regression in column 1 estimates the interaction between the inflow of convicts and the exposure to US violence from 1999 up to the truce in 2012. Column 2 extends the sample to 2015, and includes an interaction of exposure to US violence with truce years. Column 3 adds precision weights. Column 4 adds controls (value added tax per capita and population size). Column 5 adds an interaction with the inflow of non-convicts. Column 6 excludes the Metropolitan area of San Salvador. Column 7 is based on two-year intervals instead of annual data.
[ All results are as expected and confirm the pattern found in the cross-sectional analysis. The inflow of convicts translates into higher homicide rates in municipalities with a stronger exposure to US violent crime (column 1). In line with the cross-sectional analysis, the truce led to a drop in homicides in municipalities with a high exposure to violent crime in the US (column 2). The effect increases when the low precision of small population estimates is addressed via precision weights (column 3). Also including economic and demographic controls increases the effect of an inflow of convicts in municipalities with high exposure to US violent crime (column 4). In contrast, the coefficient for the interacted inflow of non-convicts has a much smaller size and is statistically insignificant in column 5. Excluding the Metropolitan area of San Salvador hardly 21 Deportation rates per 100 thousand over the entire period ranged between 30 and 150 for convicts, and between 30 and 280 for non-convicts.
affects the outcome (column 6), whereas using two-year intervals instead of yearly intervals diminishes the size of the coefficients, but not their statistical significance (column 7).
How many homicides can be attributed to the inflow of convicts? While the model does not identify an average effect of deportations on homicide rates, comparing effects of an inflow of convicts in municipalities with high and low exposure to US violence does provide some information on the magnitude of contagion. For example, based on column 4, we would expect one more homicide per 100 thousand persons in the most exposed municipality compared to the least exposed municipality, for an inflow of 10 additional convicts per 100 thousand persons.
VI. Conclusion
The two gangs that dominate violence in El Salvador -the MS 13 and the 18 th street gang (M18)
-originated in US cities. Previous qualitative research and journalistic investigations have claimed that deportations of convicted gang members who had mostly come as children of immigrants and were socialized into existing gang cultures at their places of arrival had a strong influence on the spread of gang violence in Central America. This paper adds the first econometric evidence to the hypothesis on violence contagion: The larger migrants' exposure to pre-existing violence at destination, the more gang-related homicides at their places of origin.
This observation is backed by an analysis of time-dynamics. The annual inflow of convicts translated into increasing homicide rates mostly in those municipalities whose migrants were exposed to high levels of violent crime at US destinations. The fact that the same is not observed for the inflow of migrants without a penal record in the US provides additional evidence for the contagion of violence via deported convicts. This is not a denial of country conditions that favored the spread of gang-related violence in Central America. Social exclusion, lack of employment opportunities, weak state capacities, and possibly a tradition of violence that dated back to the civil war and before posed fertile grounds for the extension of gangs and the recruitment of new members from among the local population.
However, the goal of this research was to trace the roots of gang-related violence to El Salvador's migration history and to single out an exogenous spark that consisted in migrants' exposure to crime in the US.
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The Salvadoran experience bears important lessons for current debates on deportation policies in destination countries of immigrants. In the case of Central America, the huge long-term social and economic costs of deportation policies can hardly be assessed in quantitative terms. Darker shades indicate a higher drop in homicide rates during the truce between rivaling gangs (march 2012-march 2013) . The drop in homicides rates is used as a proxy for the spatial distribution of gang-related homicides. The estimate less precise for small municipalities, an issue to be addressed in the empirical strategy. See text for details. Heteroscedastic robust standard errors are given in squared brackets. The dependent variable is an estimation of gang-related killings, proxied by the drop in homicides during the truce between rivaling gang members. Stars denote statistical significance at 10% (*), 5% (**) and 1% (***). See text for details 23
Figure 5: Exposure to US Crime and Predicted Gang Violence
The figure draws the predicted effect of migrants' average exposure to US violence (normalized) on gang-related killings, based on specification (5) in Table 1 , with a 95% confidence interval. Larger circles refer to more populated municipalities, that are given a larger precision weight in the regression. 33 [32] exposure US violence Average exposure of migrants from municipality j to crime rates at US destination county i, normalized to [0, 1] . Crime rates are defined as violent crime known to police, including murder & non-negligent manslaughter, legacy rape, revised rape, robbery, and aggravated assault. Crime data at the US county level refers to 1981. 0.12 [0.03] historical homicide rates Homicide rates per 100 thsnd. as reported in the printing press, as an average over the years 1965, 1975 and 1995 (logged 
